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i mm 1 1 mm. t ms±tzim Ltzm i va y h 

MkSFl 1 ^ y FflLWcTOHtf^ 77^LTM 
J: o fcRW-£>*ufc4«5r< t i>—tt£LkcoWMt , 

wiewbrpt * yr^aa «(cj«ih us a - h 

^^yKSSrilflL KnEMB^-vvrtli, !H 
tf*fc J: 9 ffcfc + U TOS^^i^ fc =5r4IS,fM& 
flj&tfiqt^- iiet^+ty H #ffM £ ftT ^ 4 £ k 

tosses**?. 

[ If ^IS 2 ] tmm 1 fc!B«<?53fcfis»*P *J V , MIB 10 
r-f -V* y KWWftgfcSTOB^-Y >y TiaiBi "9 /h§ v ^ 

k£#«!i:k^43fc{S#iPffo 

[If ] If 1 7^ 3 «l vtfflJ^fciBatfMflSH 

amctjwc . Krieffi i r-f ^y FSowMimr 
h r-f ^ y HJB^wfeSi o IrI t*> 

v ^-r „ mam i r-f -v^e y HJiii*isft^-f ^ y hj&» 

v . mmm 1 ^ y kso hhe^s*^ 

ia^-^-3- h ^ y FJitaww-* y 

KtfDY^KEgl±me^ >y TVHBfr 1/3 J; D 30 
k£#mk^43fcfc#SH^ 
C 8]S1 -*«E y KJiS JBtfW4 Xf -y 7° 

t , * i :M ^ y p-s^H/t^ ^> - y rfctf - uc*f 

i -3 til«Sr < i: 1 M^lffi^ffMtSXf -y 7° 
k , fluia^> >y7°£«d «t 3 iz^-^-a- -V* 
y HJi SrffM-T 4 Xf7 "3 , irs&t-> a- 

wTJ^Hfit j*o#»ftr>f y f i 

C ffl&B. 9 ] II M 8 tiEII«3fcfiKaH^F^)Wft*ffiK: 40 

k £#f&k^43fefeSS^»18§^. 

t^HI^ift^ ^y HfW^&afiflME^^ >y 
rigco 1 /3 J: 9 /hS k S:#^k ^4 
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x -y^setc^fflH-* - k £#Sk^43frS#iit^OiS 

[000 1] 

l . mz&m&yj ^ y Fs^fflv tew 

-T4o 

[0002] 

[«Mf] SiS«Iff^4^fK^«^ii, lHW^x 
-^ -yf-y^\ y-f^^ -tfy^uy^^c^xvs' 

[0003] 7tfE#3g^«»f£{i, JttUfc^'JT 

Iixf7xy- Y • f-a^^ti&jdKi (TA ■ 4- 
. j — . J — . jAY_-h,p ■ ^-r ■ #>?M. ■ XI/? h 
n-?H2 8Sf 1 0^1- : " IEEE JOURNALOF QUANTU 
M ELECTRONICS, vol. 2 8. No. 1 0 , 1992¥) IZ^jkZ 
tiiXotZ. tmmft^NBKGaAs) 

r ^mmi: m < -t 4 1 v jsris* 1 k ^^lt ^ 4 . <r <?> 

mil. 5pstl)l»^ f&flfiSc Jit ± -5 T XFi i *A 
LtGaA s Srffiffl L1&*&K>I&§*&&I2. 0 . 8 7 p s 

[0 0 04] i3t. T.Itatani^l;J;S5:l(;2 (JAPANES 
E JOURNAL OF APPLIED PHYSICS VOL. 3 6, NO. 3 B , MA 
RCH, 1997, PP1900) t,Zijk£it& £ 0 ^'J7« 

j^ffffi«* s< ^-4^46t. h y^Mtii^^7j 
»«*t*tt<i*** u T^^^aw^iaHi^ai o n 

mh-r47f^ i 'i:6aTV^ 0 iOTfffiTii. G a A 

ffMLT^4o S-?^7J^mMT^6ix4T ilMBSKO 
Rt^R lOnmi WEI ^*3K^ -v y T^ff |EgM«ffi 

[0005] 

[0006] -e i <»5iawwi(i, ^'j T**ffefe-r 4 
ffihowieHjEj&sfi < mmMttmmTh 4 i k 
4. zcrm&te. %&-*vT0m&&'tvb*m>x*t&tz 
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^Ifl 2 DRUB j£« . *?£«T4 

[ o o o 7 1 ik^t. &ai7j ■ mmmftcDfz&>yt&mm 

=? tc«W£EttlfcW*< . IffEttlB^HtT*** 
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[0008] ^H^ico J: 3 %&»r«1?StK-^T 
$rS*Lfcfcare&4. tot. *»SWI1 £|£A 
^M^Ey K«<0«BWtttf!lfflLT«a[ ■ flftfJ#-CKl 20 

[00 09] *»W<0flU<0B Wli. ^SHy-f y H 
[0010] 

y^^^yvT&f&^iri&miyj^yvmb. mib 30 
4 J: o i l zm?t>titz / j?%< t i> i nvxtcommtrnm*? 

coS^t'Dt &4ISIM$#J&*»r4 =fc 3 tffia^V 

[ 0 0 1 1 ] £ £ T\ HUfB3S 1 *W y Hfftt^tSA 
^tt>K, ft £ V ^iSMSft^-f ^E y H if A> T» 
tfiStLTt^TfciV^. 40 

[0012] iM^m^mm^a^x . tfria^--^'-^ 
_ h ^ ^ y vmn%>m&¥4 y vco^mmii 

if. Krfs^--^'-3- h -v^e y VM<r&&Sk?4 ^ 
* y K wyssiifflE.*?-* -y y<rmr> l / 3 <fc 0 /hs 
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y rmms x-izwm-t 4 mwrn. < & o , ^ u r 
[0013] tfzytmmm^mdt-t&yj ttvH 

[0014] ^m^mmm^comm^m±. m 1 ^ 

[0015] MIBSS 1 ¥4 ^y mflB^--^"- 
[0016] ±IBOJS-^tfev^ . mflB^-— A— 3- h 

^ y vm^fc^'J ^ y K^westiiuiB 

[0017] tfz. 3- h r-f ^ y HJB 

Sr TEM-t -s. , flfriESffitoitfria^> ri&m^ t m 

[00 18] 

mmcommmm] act, *»*tj:43e©i3it?a 

[ o o i 9 ] 0 1 ii, i roiwti 

fiaWFf BfSfH^* 4 o m 1 fc^-f" J: 3 

fc , Mr*]-f-£2o ( lffl) (7)«®3*^^$tL4. 
[0020]*Rlfi, ^±(:^^y^l2« 

^s-tf-ft^ftt^aiarcibft. asitf^UBBttTii, yy 

Wfiv^. fifoT. yy^ylBt, fefcilf. t'J7 
-ry. ffl. SiC, -fe^S >/^"SrifA»65r4S«? 

[0 0 2 1 ] Hl^M^EyKJ^ii, cvDffitcj:^ 

4, mi^W^' ; EyKii2{i:. JHfjSJtStiBURLT^ 

[0022] ti3li, flK'Wm^tut^ v 
T 6 J: 3 fc^>f *r*z y Kg 2 ±tjgj«§*i^ v ^ 
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[0 0 2 3] ^-A-a-br-f^yFJf 4(4. VM 

^ y r^tft . ss i *w -vty K«2<oii«3r< 1 1 io 
—3 — h ^>f -v^e y FJf 4 i4, flffi 3 wlBfcrHMEE^W 

instil. *<9Mat^^#$&£rs^£R&ih-r s 

[0024] Ell &Frt%&m&=Ht* tf^Xo 3r#Ji 
[0025] *-$\ *Ki±fc, ji&tfAbXfytfx 
S . *M y KMAHttt. fi^iftBI ■ x 9 20 

y KJf 2 & 1 0 v mmzftWLfz „ 
[00261 JW:, ^ J T^>'KM2±C X^y^K 
J9mfii3>2rS£JR£fi!tffl|-r&„ *30»B»CJi, * 
ffi3ti4&A^'fflV^ixTU|,^\ flSl^-f^tVHJi 30 

i yA \^yvm2(r>mm^mmLxh z.w a&£jas 

J4 1 »4 *r«4 2 *tJ2LL*?K8-$-«, . 
[00 27] *HSS^.«T1i«S^^> v7°6cr>mM 

S^^t&kMd^^'&S. ico^ift^flHa^ 40 
^77^5 0 0// mMTW S £ i; ifiHf t L V \ 

[ o o 2 8 ] mm 3 co&mmz, mm^^ v-retz 
commcomm 3 o^tsjg cvDSfcio, *fe»fis« 

tws-a-hj'W^/'KIll JS1 FJ1 
RfcJi, mM3C0*?*r-y7°Bl&m (WM3<7) 

mm ) k -v >y 7° e ttifi^is 3 o±h t m®p H T 
^> 776 ijbbipixbfj ^y^t^cmmvxts 50 



#HB^F 1 1 -24 32 1 7 

6 

[ 0 0 2 9 ] mz. m 1 z^mi-x^wnmmmm 
^y KfffcUdae^ * v Ttms&iihn 

[0030] ^QBefflCCIi, fflJ^3t 5 fc/<«/kXfi 1 0 

0 f scoi-?y ■ *r7T4TV—~ r— Sfflv^Co ffli^ 

5 ^«ffiP B 1^f> -y 7 6 teflglfr*-* i: . VMm^r^ v 7 6 
LT ^ £ ^ - V* y Hlttt^^ ^'JTtUt 

-frxoMnS *Lfc«flttri*] (m=Fli+M. IE?L«i- 

[003 1 ] c\com. tiEfL«^SB B B^W-V^>H 

< mil WE-hitst** u r^ B a B ^t=ji-r-g> a r 

[00 32] ifc. «S3<?5itlfil"r4aiI4Hi#tSA^ 

, ma 3 [zm\ ^m±^ ma-tz. z. t tmmx 

So 

[003311411 ^-r-/7^PB6^m. WBSX-Yv 

%Sg^0.5. 1.2.4.6.1 0//mt t. -Jg 
ttlf T-OTTWJtE^jSJgcofWafffeSS:^ tT ^S . 114 

[0034] i COMS . r -f ^ >- KSS^'«ffi^> v 

y-mmi. < ^s fcjea^Btd3BfbL*^*«, ^a 

^> , y riaFB ± 0 /N* < =5:S fc JCW»«BMinJdSt=a[< 
•y rtO 1 / 3 JaT^eSt'SrS t JtE^MS*^ 1 ffifffiffi 

1 0 0 3 5 ] 0214, *»® 1 <Z>SSiBBJn*:.£ S3E 
^WI^flKSiS^BfiifH^* So 02 fcjjrT l 3 

t . Mi»rrs 2o(iD <?>nm.3 1 . waa^-v 77 
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6 k -e cOJlfflcoSffi 3 SrSo A— n — b ¥A -\»^£ y 

Kjf4j&»£>fflaat3#i*. isiii, mir-^^^KS 

£j£^3*4;fctf><Z>KK'C*5. Jgl r-f-^yKMl 

mm t mmiz l x mm 3 ^jfm s ixx v \& . mm 3 1 

14, MffiiflMnStiTiiO, Krafts fc J Dffc£Lfc* 
^77611, ^t-^-n-t^M^yh'J^tcJ; 10 

0 «#> 1 ttx ^ s . 4 tt-j*- a - h ^ -v y h jb 
4 (4 , WBB^-r -y 7° 6 coJMJi £ £ ttffigfcfr £ S 

[0 0 3 7] A— a— h^M^y KB4(4, mffi 

3 izmnm ma l*>bl nmmizffim&mL-t&nz 

mi-t&mttX'i>fot). CVDj£fcJ:oT?E*lRS*L4# 
KHr^ -f ^ y H Ji-C* h . 

[0038] mmx, 5 nmmm^ v r 6 

ws-a-h^^yKl4 fcHl^-Y^^KJil 20 
fcH8»S;ft.*. ^cd*§H, HijB3fc5£ioTiHtt3*Lfc 
r-f -v^e y K«f»fc(i3&* -v U T^ffeSrT I. . 
[00 39] H2 fcjSS*i.43te^l*PI±» iRt^-f i 

y h* i £j&B3-t*-4 o 9£« i ±tes i o 
A£ m^ssn^ * y H iz i. ~> T«j££ix&m l ?A 

[ 0 0 4 0 ] flS 1 ^M^y h'JB 1 tlZiiX^v ?t=J; 
9Wi3fc!Sr4^JR*jRJRLTl^. ^HJWJTii, 30 
mffi3^#/f-^y§rffl^TV^» y£fKBSL 

r 6 1 m« 3 tomffi^^r ■/ r 6 Ojfi^gP-^tgJg C V 

S. *-ys-rj-h^^eyh'Jl4£fEig-r&llf, file 
£fift • **#xh^y#-X«£Jt • «±7j£fffl 
UP U£&ft*Na =¥ - v -y 7° 6 J2TR0 ¥4 y h* £ J&ft 

[0041]ft(I, H2 cOHM^^tt#tO^T El 2 40 

[0042] 3fifiaWF*»6<om#i: LX'ft£>tL&co 
(4, HuBMSSfOfliattcio-c, *S3*o*f|ftr*-£»# 

^y KJ14X(4ffS 1 ^'W tty b'Jl 1 -Cf^Lfc^-v 

^tty KfiffitmaflSPf * -y t-6 «t o>h§ < mil 

[ 0 0 4 3 ] "9 , Il^^VHIl ^ 50 
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y K^SS^' 10// mT'BffiPHW-T «y 7° 6 COW* 5 5 // m 
<?)k%. W*3im{t<Sth1&b (ti^>/76) 

> n"— 3— b i'M y KB4 cofegt: 5 // 

^ y KS4 trn-o x ^ ^ fc«> . mm 3 t©y wn* ep 

[0 044] 03 (4. St, #»BHfcJ:43fcfis»*f<0 

m3c7)nsfe^^tT^-& 0 mszmm-t&k. 

H H B ^M y H£fK 1 0 {4*ilJfiff^c7)^fK»*^ OS 
Mkm%&« o±t, m«3 

[0045] ms3 1{4, «ffi* 4 EPjp$nTfe 0 , a® 

^ias* mm 3 cd^> >y rftiaai^wB'Sf 
v 7° 6 t^--y 3 — h r -f y h Ji 4 § ti 

■S, ^O^-— A-n- h^W-V^y KJl4(4CVD^t 
J: o XBtfLZtiZ . 4 ^ , JWfcft^W y HSfilO 
itf^tffla^ 77 6 f: -fcojafflcomfiLttffM^tLTt 
jf-y 3 - h ^r>f -vt y h Jf4 (4 „ «S 3 t]S«E^ 

man LfcR , maafca** 1 **-*- s co a- B&^^&fsaw 

[0046] ±3t. fM^^yFlti o±om 
ffi 3 co«fiira=¥ ^ -y 7° 6 I. ^--y s - a - b 

-< J r^yKJ14i:ip.^ B H H ^M- , r ; eyKa«i oi4, US 

±5<,z£->xft*^vTtfmi~t$>ffi'frx*$>&« mm± 

5 itWMffl*?^ -y y° 6 fcjBltSfl, mffiPal^f'^ -y T 6 1 

flqt-f s^>r ^y UT*«**-e-*tfta 

fl:ffiP^^f> v 7° 6 <7)^IS H 1,fifS4^> -y TPhIc 7 ) 

[0047] icOHJfi^-Ci4, -y 7°rac0fS(4 6 u 

T t >y 7° 6 s- n - h -v 

* y HJB4 CO^M ^ y Keg** 2 /i mlilT, sp^mffi 
3 Oggffi 3 ^ 1 X 0 V ^ b (c#i t V \ 

[oo48]^:.»3 emm&memimm^mft 

[0049] 3KfisW* : pJ&»£>0>m#fc LTft^il^cO 

«4 , jae^ 5 «t -3 t nmffl*?*r <? y e tz&&t 
*mffi 3 ratc^ft^-g. r-r ^ y ms£«K -wur 

[0050] jjLt<oj: 3 fc, ^mizx^ytmmm^x 

{4 , MScoJlcoWR i: LTffiWflEcOaV ^ ^ y 

y nag* ^comm^^ ? Tcomx o^<-rhcitiz 
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X ^ h . 4 ft«ffi^f> y TPalfcffiSffiOsV -\»^£ > 
-^«Se<^ffi* J M6IHBiB$' Hj<"<! fc *»"CS S . <! Oft: 

[o o 5 1 ] ±tz. ^%tgB?A\^>Y<mm?tm^ 

ft, fi^lH*«IMH»h V*^««tt^Etfflv^«»Sr 
T"t £ . 10 

[0052] ^mm^immm^^t^fzMzi±mm 

. £ OftftB*#£4M>£:# < *A Lft 0 , m 

w®<7)mm*mt)m<-t *ft, sm* 

ftft fcHiWBtcc* * ft'ttav ^J±£ EPSn 

T l^ft „ 

[00 53] it, WHrattiMfcWttv^i:, S«E£EP 
fln L ft il U — 9 < 5r *) ft^o s / n #fflt L ft 20 

*-3. o«3s ■ m&?i*mm-z>tztb\ l zi l m**r 

[00 54] *HlBfc:J:4&*4ail3mc«. 

[0 0 5 5] ^^typii, i;<ft|£>;frru& J: 0 30 

[ 0 0 5 6 ] 5£fc4ft, WBg-TS^-V^y HfigSB 
Zbtz* <OffltemtoZ-&X^&. HB8*{c«t 
otMU^-r'J T(i , «SC MP S ftft; 'W TX 

* U T^Bte^^t* i: t TfEffl^S ftft , * i 
T-^^f -v 'J TWftM LX L4 5 „ 

[ 0 0 5 7 ] ftg £ *B£> < -rtLti'^ -T U T J&«tt# 4 T" 40 

[ 0 0 5 8 ] oss 1 HMt «t « mmm 
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[00 59] ^'-ryTW- 

Totlo i/3i»)/hSv^i: **5Efc:ff 4 1 ^ . Sir 
[0060] mffiPaW-v 7765: ^<7)ja5a<Ofl?fii3gE^ 

£ >r-; s;- 3 - h ?a ^ > h jg 4 (c <t "9 mmt h mis 
Mxmm Lx&<c\tmf£L^* twwttgtfm. * 

[0061] 

[0 0 62] m20^mi±, S»5rlg^l^<tta 

(i, «8^Jin^tJ:93^^UT*5BWrtBi*Sfl< 
■^4 co-ca^r < , ^>f "\* i £ y Pi*fl«t4 I^O^*^ 
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